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Abstract: In order to research the influences of different parameters of polypropylene fiber on
early stage horizontal shrinkage of concrete, based on negative capillary pressure theory, the
horizontal shrinkage tests were carried out. The developments of both negative capillary pressure
and electric resistance in the early stage of concrete were measured by water potential tensiometer
as well as multimeter respectively, and the whole process curve of the development of negative
capillary pressure and electric resistance in the early stage of concrete was obtained. By combining

the development curves of negative capillary pressure and electric resistance, the air-entry value
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P,., of negative capillary pressure was obtained. Meanwhile, the relationship between different
parameters of polypropylene fiber and P,., was discussed and a comprehensive formula to express
the relationship between parameter G and P,. was given. Parameter G synthesized fiber volume
In addition, the development process of early horizontal

The

results show that the adding of polypropylene fiber into concrete can effectively slow down the

fraction and fiber length and Paev.

shrinkage deformation of concrete was tested by high-precision laser displacement sensor.

early development rate of negative capillary pressure in concrete and significantly reduce the limit
value of negative capillary pressure, thereby inhibiting the early horizontal shrinkage deformation

Meanwhile, the P,.

is increased, which improves the early cracking resistance strength of concrete.

. value of negative capillary pressure in the early stage of concrete
When the fiver

volume fraction is 0. 1% and the fiber length is 18 mm, the P,. value of the negative capillary

of concrete.

pressure of the concrete reaches 41. 1 kPa, which has the strongest early resistance to local
cracking of concrete. At the same time, the early horizontal shrinkage deformation of concrete is
well controlled, and the maximum horizontal shrinkage is 72. 6% lower than that of plain con-
crete.

Key words: fiber reinforced concrete; air-entry value; early horizontal shrinkage; negative capil-

lary pressure theory; laser ranging; local cracking
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Tab.2 Test Groups

K dls s | LFAEAREIR/ | FHKE/ mm | G452/ pm
0% 0. 000 0 0
0i-0. 033% 0.033 18 20
01-0. 067 % 0. 067 18 20
0i-0. 1% 0. 100 18 20
o=0.133% 0.133 18 20
o=0. 167 % 0.167 18 20
16 0.100 6 20
10 0.100 10 20
=30 0.100 30 20
1¢-40 0.100 40 20
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Tab.3 Fiber Parameters and Negative Capillary

Pressure P,

I H RS | FRIERBE/ Y | F%KE/mm | Pu/kPa

0% 0. 000 0 34.8
0i-0. 033% 0.033 18 37.5
0i-0. 067 % 0.067 18 41.3
0-0.1% 0. 100 18 39.8
0-0.133% 0.133 18 33.7
0=0. 167 % 0.167 18 34.5
-6 0.100 6 40.2
110 0.100 10 41.3
11-30 0.100 30 39.5
1140 0.100 40 35. 6
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Tab.4 Fiber Parameter G and Negative Capillary

Pressure P, ¢

UERBR/ % | K E/ mm 228G Piev.c/kPa
0. 000 0 0.00 34.8
0.033 18 0. 60 38.9
0.067 18 1.21 41.3
0.100 18 1. 80 39.8
0.133 18 3.00 37.0
0. 900 10 1.00 41.3
0. 900 40 4.00 35.6
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